(i9)H#H#ffFJf (jp) (12) Q ^ if^ Q # (a) (umnmm&mm^ 

#0H2OO3- 157977 
(P2003- 157977 A) 
(43)^HB ¥^15^ 5 £303(2003,5.30) 



(51) IntCL 7 
H0 5B 33/14 
C09K 11/06 



H 0 5 B 33/22 



6 3 5 
6 6 0 
6 9 0 



F I 

H0 5B 33/14 
C0 9K 11/06 



B 3K0 0 7 

6 3 5 
6 6 0 
6 9 0 

H 0 5 B 33/22 B 
*^ffsR if3f&S<D£Sc8 OL (^55H) AKJCIOHK 



(2i)m«## 


#IB2001 -353764CP2001 -353764) 


(71)H«A 


000005887 










(22)mSB 


¥j&13*pll£ 190 (2001. 11.19) 




Mjm^Kmmm&m^Tm 2 # 5 ^ 








SB 15 








Tgl^*3irrfc6ift580- 32 H#jfc^ 














(72) §twm 










fMWMtr ffi rfj'g«580 - 32 H#ffc3M* 














a2mmm 


earn 



























(54) HM®«A(] ^rtWWHUtili^^rWPrS^^x^ft^* 



(57) imm 

-WoMHat, HRaS ( 1 ) -c&zti 
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(2) 

1 

imcmi i -womHHfc. -tee ( 1 > r^s*. 

CYL1 ] 




£^L. S^fc. ArifcAr l fctt£#L*C^*fi9M( : f 
fcftfc-£SS«*aiSjaSLT«>J:v\ fc*U Zifc 

«#tt7t(i:*B#tOT l J-/PS. 20 

ot^/p^/ps. i)^^tiii4)t(i*s»«7sys 

£a-r. ) 

[»*iS2 ] -te: ( i ) x-m^tc^it^m^^-t 
imem3 1 -tee ( i ) •?$tzti&tt&m*itirr 

[ft*TS4 ] -tee ( 1 ) , *«S*i4'(fc£tt**ir*- 

[ m&B 5 ] -te; ( 1 ) x-mznnk-smz^-t 

[ II^iI 6 ] -*f omSfflfc , § 6 . IEfL?±AMfjM 

JB^-r-sm^a 1 - 6 t=E«^««iMuesRT. 

[If3Ril8 ] TIB-tee ( 1 ) "Cf6S*i.«f-*7 x V 

40 




(1) 



^^(iiP^T/P^/PS. jB»afcld*{B«*OTi; 
-/P*. &£^{iK»i^*»7)T5/P^/PS2rfl 50 
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U A r 1 tJ J; V A r 2 tiffil 4 £ J i*K#|CD T U —/PS 

•fctfz*!***]^, /M^yyJK-?. KM. 4HK±fc« 
«Rtf)T/P*/Pa£, fill. ttm&fz&MfWT^^is 

[000 1] 

f 4. 
[0002] 

«l^:f^ (tixp? hn/PS^y-fe^xgg^ : # 
»E L3S^ ) £W&£*l£[Appl.Phys. Lett. ,51,913(19 

87)] . imGftmm=?&. m^w&fc&ti&ittsm 

*f*sJ:tfiEJL (*-/P) SaEALTs HitS^'frSi 

m&zmiK'tz>zbiz£K>m*<V'& (Miff. » 
life) (W«nrfM. £<oj; 3 

mmm<. mm±.+ftxu%w 
[0003] mm&zfoi^v burnt lt. mm 
ttx. Mitf. hyx (8-^yy/7-H t/ps 

Sr^xMbl^J ( H-/N°y h ) fc L-OflufcSrHWWft 
3e* J fjEfli* $ ^.T ^ I, [ J. AppI . Phys . , 65 , 3610 ( 198 
9)], fBtiitLT. ^J^tf. fx (2-^f-/P 

-8-^/^/7-1) (4-y I-/17 i75-l) 

t/ps-^a^xml-^ r^u Fyi»ft 

(#^¥8-6 7 87 3^16) . LA»L***i5>, 
[0004] 
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[00 0 5] 

[lSjffl£ffi^S££><7>^] *HBBf«i. 3rM» 
[00 06] •r^r^fe^Bgii, 

(D— *r^)«srat. -*u ( i ) rsstisf^is^ 

k-8^rr&*£, 5l«3r<i:«>-ffi»!rL-C* 

[00 07] 10 
[ft3] 

z, 




(1) 



4HK 4 T/L- * /US , am 4 fc ( i*S»^ T >J 

— rt^ S> £ v ^(±sm4 fc(i*BJft<?DT ^tv^)vm &m 
U An*Jj:tPArjJ±Hft4fcJ4*aHft<©rU-7Va£ 
ArifcAriai^Ut^IfJS? 

±tfZifcbic*lK^ ^n^>JS^ s mil. ttmttti 

£arr. ) 

[0008] ©-^ ( i ) •c*s*i4'(fc£ft**ir*- 

sii wis® tieito^tiwif&jfc*?, 
®-«^ ( i ) x-m^ix&ik-smitis-^-t&mtiK § <5 
fc, h 'j 7 y -;vrs >-i«ft^ Mt ^. ; t ^ t# at 

©H&5£ ( 1 ) "C^3;h.*fc-&ft£-£:r*-*»& t . IETL 

[00 09] 
[ft4] 



20 



30 



40 




1 5 7 9 7 7 



(1) 



50 



L , A r i .fctf a r 2 l±JBft43tl±*Wft<or 'J -)VM 
SrSiL. AnfcAr2li«f^LTV^a*JK ; F- 

[0010] 

[»ii»iii jar. *»wtwtr, ihh&k 

HUfoS ( 1 ) T'lS$tL^^^$r^< t i-a* 

[0011] 
[ft 5] 



(as*. Ri-R3{±^^-?#Ti4itt;. mm. 

fcSv^iam4^(i*«moT7;^;^*« 
U A r i is XX/ A r 2 (iSSI4 fc(i*1M*tf>T U 

§^ ArifcArittKr^l/O^fiHIHFf 

zx/zti&kmm^ ;\u?ymT, mm. 
tmt. ) 

[0012] hrs ( 1 ) -cmzti&fc-smz&^x . 

Rl~R3lim-?fli4t, #«4fc 
2k ^7^-/1^. 7yb l J/«^i'OlllS^#l 

wm$ffimm*m- . afc, ( 1 ) 

Sft^rft^fc^T. Rl— R3<7)TU-;P*i3J;tA'T^ 




(4) 

5 

1-16 M*^(«or;WI, 
Mtl-l 6 OHM. *(K*fcidaiR^r^3^f^ 

[0 0 13] *«L<fl **K^ 

mttii^sm<^mmm^mm^ mmmi-i o^ 

[0014] Rl-R3Oft#:0iJh LTii. J* 
f-zNfi. x^/P5£. n-7nhVl/l, -f yTnhVPK. 
n-T'f/H, >f V7f /H, sec-y^/P3S. tert- 

y^/P3£. n-^y^/P3£. >f y^yf ;H S 

^f^Ss i -^/t^yfvps. 4-^^-2-^ 
yf;H s 3, 3-^^y^S. 

A*. y?n^y/i/I, n -'VT^PK,. \-*^-)V 

n-:t:?^-;P3S> Sy^u^y^/PS. tert-^fy^ 
;PS. 1 -^/I^T^/PX. 2 -xf*;ix\^^/P3fi, 
2-rnt;i^yf*/pai. n-yi/i/l, 2, 2-^X 
2 , 6 - ^f-;^- 4 --vrf-ji^. 

3,5, S-h'J^f^^x/H, n-x^S. n 
-^yfy/l/S, l-^f;l/fy/l/l, n-Kf^ 
n-b>Jf^S, i-^^;^r^*. n- 

f b7T y/H, n — ^yp'T n—^^r^^fzy 

[00 15]7x-/H, 4-^f^7i-iH, 3- 

7x^;li 3 -x^-;P7xX/pgg,. 2-xf/t/7x« 
/PS. 4-n-7 G P»7i- 4-iy7°nb7l/ 
7x-/H, 2-^fy7Pt^7x-;H, 4-n-y 
f^7x«/I/I, 4--fyy'f^7x^/I/l, 4 -sec 
-/f/^x-^l, 2-sec-y^;^xX/l^S, 4 
- ter t - 7 x —/PS s 3 ter t 7^/P 7 x. X/P 

X. 2 -tert-y^JV? 4- n-^yf;^7 50 
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x — /L-S, 4->f y^yf*7x-;H, 4-^^y 

f;l/7x^/H, 4-tert-^y^7Py xX/Pgg^ 4- 
n My;l/7x^/H, 4 (2' -x^/to^/lO 
7X-./H, 4-n- / \7°f/l/7x-;H, 4 - n-^" 

?f;l/7x«;I/I, 4 - (2' -x^/ixv^s^p) 7x 

x;P36. 4-n-7^/l/7x^/l/I, 4-n- J f^7 
x— /t-3fi, 4-n-^yfy/l/7x-/l/l, 4-n-K 
f y/l/7x-;l/S, 4-n-fb7fy/1^7x -/H, 
4-y?nMy^7x^l, 4- (4' -X^-JVis 
9u*^is)V) 7x-/«, 4- (4' -tert-7'W 
y^n-x^ y-7H 7x-;l/l, 3 -y^n\^fy/l/7x 
x;i^ % 2-y^nMy;I/7x-;I/i, 2, 3-5yy< 
f;|/7x-/l/l, 2, 4-y^f^7x-/lS, 2, 5 
-y^f/I/7x-/l/S, 2, 6-y^f;l/7x-/l/l, 
3, 4-y^f;t/7x«/I/i, 3, 5-y^f^7x« 
/P*. 3,4, 5-h'J^f^7x^;H, 2, 3, 
5, 6-f f7^f/^7x-/l/S, 2, 4-yXf^7 
xX/Pg£ N 2, 6-yXf/l^7x^S, 2, 5->M 
y7°ntVI/7x^t 2, y7nK^7x- 
/P*. 2, 6-yMVW7x-;«, 2, 4->>- 
tert-7>/P:7xX/t^ 2, S-^-tert-^rt^ 
xX/l^ 4, 6-3y-tert-y^-2-^^yx 
x 5-tert-y^;P-2-y<^;Pyx-;PS. 4 
-tert- 7+)V- 2 , 6 - ^ ^/P7 x — /P3S. 
[00 16] 4-^b^y7x^/I/l, 3-^b^ry-7 
x— /Ul^ 2-^b^fy7x-/I/l, 4-Xf^y7x 
X/P3g , 3-Xf^y7x-/l/l, 2-Xt^y7x- 
/PS. 4-n-7 0 nt 0 ;l/«y7x^;H, 3-n-T 
nt°;my7xx;|/l s 4-iy7°nt°;Wy7x 
X/P3S. 2-{V7 0 nt7Wy7xX;l/l s 4 - n - 
rf;my7x-/l/I, 4-^/yfWy7x- 

/PS. 2 - sec - 7'f y 7 x 4- n -^ 

yfWy7xx/n, 4-^y^yf;Wy7x 
x/l^ 2 ->f y^yf;^^y7x-;H, 4-^yj- 
^y^k^Sy^xX/l^ 2-^^y^/U^i^y 
x-ll/l, 4-n-My/I/^y7xX;H s 4 - 
(2' -Xf^yf^)^y7x«;H, 
T^/P^:>7xX/P3S. 4-n-^-y > f-;P^-^riy7j: 
x;PS. 4-n-y-/l/^y7x-;H, 4 - n--f 

isjV^^is? x«;l/i, 4-n- T >yfy/l/^y7x 

x;P3£. 4 -n- KfyW :3 fy7i-;H, 4-n- 
fb7fy/l/^y7x-;l/S, 1 — i/Pu^^i/jV^ 
^fy7xx;l/l s 2-y?P^y/l/^y7x-;P 

2, 3-y^b^y7x^;l/l, 2, 
y7x-/H, 2, 5-y^b^y7xX/I/S, 3, 4 
-y7b^y7xX/I/S s 3, 5-y> b^y7xx;l/ 

3, 5-yXb^y7x^;«, 2-^b^i>-4 
-^f;l/7xx;l/l, 2-^b^y-5-^f/P7xX 
/PS. 2-^f/l/-4-^b^y7xX;l.l s 3-y<^ 
/l/-4-^b^y7x^;H, 3-^^-5-^b^ 
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7 

> 7x — /L-*, 4-7x-/l/7x-/l/l, 3-7x-/l/ 
7x~^a. 2-7x^7x^«, 4- (4' .X 
f/t/7x«/l/) 7x^1, 4- (3' -^f/t/7x^ 

)i ) 7x-;l/I, 4- (4' -xf;i/7x-;l/) 7 x — 
A-a. 4 - (4' ->fy7nb 0 ;l/7x^) 7x^ 
3fi. 4- (4 1 -tert-^fvl^x— AO 7x^«, 
4- (4' -n-Mi/^7x^) 7x~;l/l, 4 - 
(4' -n-^?f/|/7x-;l/) 7x— 4- 
(4' -^f^i/7x^) 7x^/t/l, 4- (4' - 

n-yf;my7x-;H 7x-/I/S. 2 - (2' - 10 
^F^y7x-;l/) 7x-/I/S, 4- (4' -?nn7 
x^/W 7x^1, 3-^f/^-4-7x^/t/7x^ 
A-S. 3~y< f^y-4-7x-/l/7x-/H, 
[0 0 17] 4-7/l/t07x-;H, 3-7Wn7 
x^/H, 2-7/Wo7x^/H, 4 ?uuy 

3-?no7x^t 2-^007x^1, 
4-7'n^7x-;i/S, 2-7'n^7x-/l/S, 4 - h 
!J7;^n^f^7x-;H, 2, 3-y7/Wn7x 
— 2, 4-y*7;Wo7x^l, 2, 5-^7? 
Wn7x-/«, 2, 6-y'7;Wn7x-itf, 20 
3, 4-y7Wn7x^t 3, 5-y7/Wn7 
x^;H, 2, 3-y?nn7x«;tf, 2, 4-i?$> 
nn7x-;i'l, 2, 5-y?nn7x-/H, 3, 4 
-y7nP7x-/H, 3, 5-y^nP7x — ;kS, 
2, 5-y7n^7x-/tf, 2,4, 6-MJ?on 
7x-;l/l, 2-7/l/tn-4-^f;l/7x-;l/l, 2 
-7/l/^n-5-^f;l/7x-/l/l, 3 - 7./l^-o-2 
-^f/l/7x^I/l, 3-7/I/^n-4-^f;l/7x^ 

2-^f;l/-4-7/l/tn7x-;l/S, 2-^^ 
5-7/Wn7x-;H, A-y)V^ 30 

o7xiii 2-^nn-4-^f;l/7x-;l/i, 2 
-^nn-5-^f/^7x-;l/l, 2-?no-6-^ 
f;[/7x-/l/i, 3-?nn-4-^f;l'7x-M, 
2-^f/t/-3-?no7x^;«, 2-*<f-)V-A- 
?nn7x-;H, 3-^f;I/-4-?nn7x-^ 
a. 2-^nn-4 ; 6-y^f;l/7x-/«, 2 
b^y-4-7WD7x^H, 3-^b^^-4- 

7;^n7x«;l/S, 2-7;^n-4-^b^y7x 

—/US. 2-7/l/^n-4-Xb^y7x-/l/S, 2- 
7Wo-6-^h^y7x^lH, 3 -7;ktu 4 40 

b^y7x^t 3-7Wn-4-xh^y7 
x— 2-^nn-4-^b^y7xx;i/l s 3- 
?nn-4-^b^y7xx;H, 2-y<b^-5- 
?nn7x^l, 3-^b^y-4-?nn7xX^ 

3 f^y-6-;nn7xx;H, 5-?nn 
-2, 4-y>b^y7x-;H, 
[0 0 18] l-^^^;«. 2-^7^S. 4-^ 

?7i^- 1 -^^^a. 4 -x^/p- 1 -ir7+)vm, 

6 - n -7+)V- 2 — J^f^S. 6 -tert-7"fVl/- 

7-X^-2-^-^^;«. 1,6 50 
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^)Vm, 4 b^;y- 1 -^7^a. 4-n-^f- 
1-1-7 ^-JVm, 5-Xb^y-l-t7f 
/H s 6-y<b^>— 2-^7^/t/S. 

2- ^7^-/t^ 6-n-7'>/t^^-2-^7f-/t/ 
6-n-^^^^-2-^7?^*. 7-^ 

V*i/-2-^7~f-}Vm^ 7-n-y^;^^^y-2- 
^7fv^a. 6-7/l/;tn-2-^7^a. 6 - y* n 
n-2-t7f;H, 2, 4-^00-1^7^ 

1, 6-y7nn-2-t7f;l/l, 1, 2, 3, 
4-rb7tKn-5-t7f/l/S, 1, 2, 3, 4- 
f b5b Pn-6-t7f/H, 1 
-7^b 1 J;H, 2-ryb l J;«, 

10-7/Wn-9-7yM);H, 9, 10-y 

y^u- i -ryhy/H, io-w-9-ryb 
y/i^a. 9, io-y7f/^-2-ryby/«, 10 

-Xh^y-9-7yf'JM, 10-7xX;l/-9- 

7yb>J/i/S. 2-7/M-iy;i/i^ 3 -7/M- !✓—/!✓ 

1 -*^)V-2-y)V^\s~)Vm, 9-*^)V-2 
-y}V^V-}VM^ 9 -xfvP- 2-y)Vy$V—}VM, 
9, 9-V*^-)V-2-y)V^V~)Vm. 9, 9-y*x 
&)V-2-y)V^V~)V^ 9-7x«;I/-2-7/W 
JyX/t/a. 9, 9 -is?* — 2 -7)V^V— /I/l, 
9-y<^-9-7x-;P-2-7;^ly-;^. 9- 
x^ 9-7x — /!✓- 2 - /I^* fc" <£>ffl£ 

[0019] 4 -^y U/t*. 3 IT/l^S. 4 -y< 

f;i/-2-^yy;«, 4-b°y>^a. 3-tfysy/P 
a. 4-y<^-2-t°y 5 

- y< 2 - b° U 6 - y< f7l^- 2 - b° U >>>P 

-t 0) Jy/l/l, 6-y< h^-2-b°U Sy/t^a. 3-7 

DA*. 2-7VJI-M, 3-^x~;Pa. 

*, 4-y<f7l/-3-^X~^a. 5-y<^;l^-2-^ 

x~/^a. 3-y<f7k-2-f-x-^a. 

U;iS. 2-f7y' ) J;«, 2-^yy^^/u^ 

a. 2-^yy^TYV^S. 

/l^ 7x^f;i/S, a -y^fv^y^Vi/a. a, «- 

y^^^^^a. 1 -^^/i^^a. 2-^7 

fA^f/H, 7^7U;H, 2 -y^A^v^a. 

3- y<^/K^^a. 4-y<^;K>-Sy;ka. 4 -X 
fiK^y/H, 4-^V7 0 nb 0 ;Kyy;l/S, 4-te 
rt - 7^/i^ V i?)Vm . 4 - n - ^ Sy/1^ > -J)Vm . 

4- n-y— ;Kyy;Hs 3, 4 -^^/l^O^Sy/P 
a. 3-y< h^^O-^a. 4-y<b^r^<y^ 
a. 4-Xb^^ysy;i^ 4~n-7>;^^y-< 
yyM, 4-n-^yimy<yyM, 4-n 
-/-/^^f^yy/Hs 3-7;l/tn<yyM, 
4-7;^n<yiy;L^a. 2-;nn<yy;H, 4- 
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[0020] -hrjC ( i ) X'm.^tih\t^mzn\^x , 

A r i H i. XI A r t J±iB»4 l±*W(K0 7* 'J —/US £*l 
U S&fc. ArifcAr»lilS£'l/0*4ffl*«Fffc# 
fc*»3lMlflHS*JBJfiL'r«)J:VK £iiy« Htt* 

( i ) x'nztL&fc&miz&^x , Antsmr 

sti. ff^KIl *B$I. i>L<fi. E^ISfcLT. 

Anfyif, ta^as. ta^^s. h&xmr 

U - ASTNIMB8* 4 £i±#«g|£ixT v ^T i J v ^gjgX 10 
|R4~2 5CDT>J->mTfoK>, J:y#?4L<(4. *B 

—ioota^as. mmm. 1 — 1 or/w^yi, & 
4 i ^ifatisc 5 ~ i o r v -ivrnvrntm* tza^mm 

£ tiX V ^T i> i V vKftXR 6-25 ^fgEgjt;^*^ 

a, 4 /y j«*i*4 - 2 5 waaeafe^fsiafc* 

9. ££>Wff4L<(4. *a$t. i>L<li. B^IS^L 
T. Anfygf , j^lU —4 OTA^r AS. ^Si* 
l-^yAn^S. &SW±ga&8t6~ 1 0 7*y-A 
ST!#SHft£ fcte^KStSftT V ^T fc i V 6 ~ 20 

2 o ^mmm^mmmxh 4 . 

[00 2 1 ] AnfeiVA r 2 <7)M#:#!l i: LT(i. #R 

#ti;ii^3§«s£ =fc # as* 4 iz\&mm?mmm 
mmmzmfh n t 4 . 

[00 22] HKiC ( 1 ) 

Sfefc, ArifcJ:tfAr»l±«teLTV*4ffi*]R?-i:& 
(C*ffl3HHH»*JPjatTt i<» ffiKIl -NA 
nArill git £ tz IttSWiCO N — ft}W < V" >J AS . 
^i/ili^iicON-'CyvlaJ^Ay'J/H, B 30 

j£4 £ n -ov [b] X/ A^y U /UK. Bit 
4fcJ±*JHIltf>N — ^yy(c)*^AY y AS. B#I4 
fcli*Wft<0N - ^y/(a,i)*;MVy;H, B#t 
4fc(i*S&7)N -yXy/tb.hJ^^AY'J AS. B 
»*fcii*H8i<7>N - ^y/(cs) #AAy >j as. 
fi4^[i*Ii^)N-7i / B$s4 

amoN-ry yy~AS. a^4/cJi*aa^N-y 

<yy'[b,f]T-fe'b°n;ua s B#t4^(4*B#t<7)9, 1 
0-£y'h Hn-N-yXy/tb.fJT-fe't^/l/i, B#t 40 

i/t(i*gawN - b u^yytb.d.f] r-te'tr^AST 

35 0s J:0*?4L<(i. Bm^J4*B8ltf)N-#AA 

y y ;ua, ast4 ^fttiicoN -<yy [a] #;w*y 
U A* . MM 4 tz ( 4*Bf&o N-^yV(b)^;^ -cy y 
A*. WM£fzl±3imm<7) N -^yy(c)^;W sy y ;v 
S. Ba4£{4*B^ON-y<.yy[a, n#AAyy 
AS. Hflti Jtli*BJftc9 N - yXyy* [b, h] *y 
y/t^. B$4£J4*BJ£ON-y<yy [c,g] #AA 

y y ;n, B8I4 titt^oN - 7 x y yy y- -f a 
s. mmttziz&mM<7)N-yx.y^-T : J~j}i^x*$> 50 
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y y as. mmttz^mm^ -71 y ^ y y--^ a 
s. fflS4^(i*a^N-7xyyriy--f ast'S) 

S„ Anfej;J/-Ar2^Lt^l.S*lfi:ft(:# 
2fS«fSS3l ^JFMLt^li *&C0 - N A r 1 A r 2 cDfi^t 
SfcLTfi. #J4L<ti. ^n^'ylf. K*ftl~l 
OOTA^AS, — 1 OcDTAay^S. 354 

^ii^*i^6~i o^yy-AST&y. i dkl< 
(i. Aoyygf, i£3Sfu ~4 c^ta^ as. jksr 

l~4«7/^^yl, 354Wi£8^6~l Otfory 
-AST'S) 4. 

[0023] Ari£it/Ar 2 ^!§ilrLT^4S«I!^ 
fc^t*a3B»BlHB*?ejSLTC^«^0, — NA n 
ArzffyWMMb LT(4. N-^wsyyAS. 2 -y 
y a - n - a; >*y y as . 3 - y y a - n - ^ a; ^y 
yAS. 4-yyA-N-^A^N'yy;us. 3-n-y 

yA— N — ^/ y AS. 3-n-^^-A-N-^ 

a^ N"y y as . 3 - n - y y a - n - ^ a; sy y a 

S. 3, 6-yXf;I/-N-7)/l/Ayj/H, 1, 4- 
yyf^-N-^A'yj/l/a, 3, 6-yXf^-N 
-ijArJ^f 'J AS. 2 -y h^rSy-N-^A^^/yA 

s. 3-y b^-N-#AAyyAS. 3-xb^y 

-N-^AvsyyAS. 3-4 VTatfA^-^fv'-N- 
#A;syyAS. 3- n-7f /my-N-^^Ay 

'J 7US. 3 - n z/)Vtt > - N - # A^ 1 ^/ 'J A 

S. 3 - n - t^f ;^^f y- N - *;l/Ay ij;H, 3 

- n - fy/^^f ^X? A^S'y y 3 - 7 x —A- N 

-#AAyyAS. 3- (4' -yyAyx— a) -n 

— f} )Vf ^y y A^S . 3- (4' -tert-yyA7x- 
A) -N-*;PaY'J;H, 3, 6-y7x- A-N- 
^A^V'yAS. 3-ynn-N-^A^^/yAS. N 

-^yy [a]^;w«y y as. n -^y/M^AY'j 
AS. N-<y/(c)^^AY'J;H, N-yXy/d, 
i ] * a; *y y as . n - syx y y [b , h] ti jw w y a 

S. N-yXyV(c,g]^;WSyiJ;H, N-7x7^f 

y-i/-4>vm^ 2-yyA-N-yxy^yy--<A 
s. 2-y Da-N-7xy^yy--f as. 2-yA 

^0-N-7x7^ty-^ AS. 2-b'j7Mn^ 

yA-N- ?xy=yyy--f as. N-7x7f7y- 
-^as. 2 -yyA-N-^xyyry-y as. 2- 

7no-N-7x7f Ty-^f AS. 2-7/b^o-N 
-7x7f7y-^;H, 2-h'j7AynyyA-N 

-7i7f 7y--{/n, N-ryyy-AS. N-y 
^yy'tb, f ] y-fe* h^AS. 2 - y yA - n - i>x yy 

[b, f ] T-tf f— AS. 3-y yA - N - yXyy*(b,f) T 
-br'b°- AS. 4 -y yA- N-yXyy"(b, f] Tb'b°^ 
AS. 2- h y 7^n^f;P-N-yXyy*(b,f)7 

-tf b - as. 3 - h y 7 Ay ny yA- n - yXyy 

[b , f ] T-tf t- AS . 3 - n - 7" y A - N - y\ V V [b , 
f]T-bb-AS. 3-n-My;l/-N-yXyy*(b, 



(7) 

1 1 

f ] T-fe" b — fVb— N - yXyy' [b , 
f ] T -fe* b^/b^ 3 - n - x y-/b— N - SsKyY [b , f ] 
T-tftf— /l^. 3, 6-iyXf\^-N-a>s.yv*(b,f] 
T-bb^/b^ 2-p< h^5/-N-i/X> rt /(b,f]7-t: 
b-/b-S, 3-^ h^f y-N-yXyV(b,f)7-fe't- 
3-xbJfy-N- y>'X y V [b, f ] 
3 ->f VTnf/^df v—N-^VVCb.flr-lf 
t°-;P^. 3 - n -7"^;^dr>--N - yXy/(b,f) 
Ttt—lVZk. 3-n-j$7 ^)V^ y- - N - y^ >Y 
(b,f)T-t£fc.°-;l/S, 3-n— r^^^-N-i?^ 10 

yy'[b,f) r-bb - 3 - 7 x — ;b— n - yXyy 

(b,f)7*'t-;H 3- (4' -^f;t/7x-^) - 
N - yX>>/ [b, f ] THf b°X/b^ 2-?nn-N-y 

V" [b, f ] r-bb - /b-S. 3-^nn-N- yXyy 
(b,f)T-b*b^;yg, 10, 1 1-yhKn-N-yX 

yyfb.fjr-fe'b 0 ^*. 2-^-10, n-y 

b h'n - N - yXyy"(b, f] r-fe'f 3 -/f-;b- 
-10, 11-ytb'n-N- yXyv' [b, f ] T-bb— 
/H, 4-^f;l-10, 11-y'tb'D-N-yXy 
V'[b,f]T-bb°n;ka N 2-HJ7/^n^f;k-l 20 

0 , 11-y'bb'o-N- i/Xy/tb, f ] T-b'b— /b- 
X, 3-h'j7;btn^f^-10, 1 1-yhKn- 
N - yXyy' [b, f ] r-bb - /b-S, 3 - n - 7'iHb — 1 
0, 1 1 -y-"b Kn-N-y-"X.yy-[b,f]T-bb°— /b- 

3-n-My/b-lO, 11-ybPo-N-y 
<yy"[b,f)7-tft"-;H, 3-n-;t?f-/b— 1 0, 

1 l -i^b Kn-N-yx.yv'[b,f]T-tfb°— ;b-K, 3 
-n-fy/P-10, 11-ytFn-N-Kyy" 
[b, f] Tbb - ;b^, 3 , 6 - yX f- )V- 10, 11- 

yh Kn-N-yXyV(b,f)7-lffc";bS s 2-/T- 30 
^fy— 10, 1 l-ytFo-N-y\yy'(b,f)n' 
b°-;b-S, 3-^b^fy-lO, 11-yhFn-N- 
y ; x.yy'[b,f)T-b'b-;PS. 3-ib^fy-io, l 

1 -jyb Kn-N-yXyy*(b,f)7b'e- )Vm. 3 - 
-fV^nt/Wi/- 10, 11 -y-'b Hn-N-yX 
yy'[b,f)7b'e^;H s 3 - n-rf-/^^^- 1 
0, 1 1 - y't Kn-N-y^y/(b,f)7-fe't-;b 
3S. 3-n-^fWy-lO, 1 1-y'tb'O- 
N - is<>Y{b, f ] 7b'h-;H, 3 - n — r y^b-^ 
y-10, 11-ytb'n-N- y\yy"(b, f ] Tb'b 40 
— 3-7x-/b- 1 0 , 11-ybb'n-N-y 
•^>-v"[b,f]r-b'b-;b-S. 3 - (4' -^f/b7i- 
;b) -10, 1 1 - yb b'P-N-yXyy(b,f)7b' 
2-?OD-10, 11-ytb'O-N-y 
^yy"(b,f)7bb"-;H, 3-^nn- 10, 11- 
y-'b K n - N - yXyy" [b, f ) 7^'b 1 - ;H, 

[0024] -j&ie ( i ) x-mzti^t^mza^x . 

fc»i«tR^rrt"¥;I^E. KM. 3M£4£{i»7)T/bo 50 
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1 2 

#y-S. 1S«iife{i*BSicOTU-;l^£. Kf&ifcfi:* 

/s^-r. hrs ( i ) ■c^sftSfl^iMcfc 

1 6<*>iML 4HS4fc(«lttor;Hf-;HE, KSHftl — 
1 6tfDB«, M4/;lii««7;ba^yl, 
— 2 50T'J-/b^ K*SC5~1 60T^/b^;b-X. 
Ml* 1-2 0«N-t/ffi|7Syi, #j*S£2~4 
0 ON , N - yH7 5 y££if<9lHft£TlMSIftfc-& 
Wi#Mft§*VCVvct>J:ir*. -jftsS ( 1 ) TSl 

I*l3-2 0«7 l J-;«, &4Wi„ Jfct*K4 

-2 o^r^^^m^b'commmx'Mmmh^^j 

SM^tiX^XhX^. 

[002 5] ZifcJ;VZ2(i s 04L<(±, **JK-?, 
«7H/H, Kitl-1 6<aEHR, ^iK4fc(iig*c 

»7/ba^ys, mmm.6-'2 5c7Mmttzi±^wm^ 
mmm&^MM. mmm 3-25 ogm^ tzimmm 

l-24^tl7S7Sfl)^ i»)ffiL<il 7j<fR 
AFP, Ao^ye, i*«iU~l O^KfilL iHKifc 
ttamor/i^/us, «*!Ri~i o«ii, 
y^oT/b-n^y-*, 54*lfc6~i 2ogmiJt{i* 
H&^xBs&stse^&s, &&»4~i 2 
^.smcommm^mmm. mmm 7-12 cowmttz 
^mm^Ty^ji-m, $>&^i±mmwa~~2ocr>w 

yym=?* mmmi-scomm. ^ttiumtcorji 

*ym. mmme-^i ocommtrz^mm^m^t 
3?mmm. uaa»:4-i ooa^4/ii±*s^oai^ 

^y?#MS. R*ifc7~l OOB8t£*:{i5fcBg|cDT^ 

/b-dr/b-a. ft 5 <, itij&st 1-20 commr 5 /ate* 

[0026] ZifeitfZzOgcOftftMfcLTii, *SI 

j jm£.tzi±wfc.cr>T}v*}vm. *v*ym, xb^y 
n-y°nt^y&^ 4 y/n^ v-a, n-z># 

;b^yS, ^•^.y^b'^-^f y-S. y?n^,yfM 
^ry-a. n-^y-Zb-^-dry-a, 3, 3 - y 5 / f-;b-Z'^ 

/b-^y-S. n-^T^b-^-^f y-S. n-^-/-f;b-^ 
S/S, 2-x^/y^y^bot d fy-3£. n-y-;Wy 
n-fy^^yi, n — ^y^r'i^/y^^f v-^. n 



1 3 

— K^'y/M^yi, n-N'Jfy/l/^^ySs n— t" 
b 9^V/M~^ryi. n — ^y^T^l^^y!, n~ 
^^^f^l^^yi, n-^T^^f>7^^r>S. n 
-^?^fy/^yl, n -x>f ay/l/^yiii: 

[0027]«ill Rl-R3i?)IWjtU«f^ 

N-n-7Wi/l, N-^^U^^ 
N-n-^f/l/TS/S, N-n-x^ 

1, N- ( 71^) N- (4- 

^f/l/7x-/P) N- (4-n-7'f/I/7x 

— N- (4-^b^y7x^) 7S7 
N- (3-7^U7x-/P) 7S7S. N- (4 

-^oo7x-;W 7571, n- ( l —f-y^iv) 7 
571. N- (2-^7^;M 7571. N, N-y'7 
f/1/7 5 71, N, N-yXf;^7S7l, N, N-y 
-n-7'W5 7l, N, N-y-n-^y/P7S 
71, N, N-y-n-^?f;l/7S7l, N, N-y 
-n-fy/l/7 5 7t N, N-y-n-H'fy^7 5 
71, N-7f;l/-N-xf;l/7S71, N-xf*^- 
N-n-7"WS7l, N-X+}V-N-7 *—)VT 
571. N-n-7'f;l/-N-7x^7S7l, N, 
N-y'7x-/l/7S7l, N, N -y ( 37-^7 x- 
/M 7 5 71, N, N-y { A- *^)V7 *—)V) T5 
71. N, N-y (4-Xf^7x-;K 7571. 
N, N-y (4-tert-7>/i-7^;W 7571, 
N, N-y (4-n-My;I/7xX/l/) 7571, 
N, N-^ (4-7 bJfy7x-/W 7 5 71. N, N 
-i7 ( 4-Xb^5y;7x~;W 7571, N, N-y 
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(4-n-7f/my7x-/l/) 7571, N, N- 
y (4-n-My;Wy7x^) 75 71. N, 
N-i^ ( 1 -1-7 7571. N, N-y ( 2-*t 
7^)V) 7571. N-y^-;l^-N- (3-7^7 
x— 7571. N-7x^/l/-N- (4-7^7 
x~/|y) 7571. N-7x^-N- 
7*—)V) 7571, N-7x^/t^-N- (4-7f^r 
y7x-/l/) 7571, N-7x-/HN- (4-xf 
^y7x^/W 7571. N-7x-/I/-N- (4-n 
10 -^y;my7x-;l/) 75 71, N-7x~;W 

N — (4-7W07x-/M 7571. N-7xX/t/ 
-N- ( 1 -i~7^)V) 75 71, N-7x-^-N- 
( 2-^7^) 7571, N-7x-/HN- (4- 

7x^7x-;n 7 5 7i^t^am^^{±*am^ 

7 5 71% i: £#ff 5 <I b h . 
ttWffltftt), MiJf. Htet ( 1 ) Tm$tiZ>lk 

[0029] ifc. m^^f&^tm^h^txmtm 

[0030 ] *3WJfc«4Hlfe* ( 1 ) 
ft^flcMf: LTs KkTftA- 1— A- 2 1 , B-l — 
B-18, C-l-C-18, D-l-D-18, E — 
l-E-24, Fl- F24. G1-G21, HI— H 
1 8 is it/ I -1 — I -24 (Oit^m^mfh Z b 
30 § *5ffiBI4i^^fclRRffiSn4 tOTI^l^ 
[0031] 
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[00 32] 
Ut7] 



30 






[00 33] 
Ut8] 



[0034] 
30 Ut9] 




[00 3 5] 



[0036] 
30 Utll] 





20 
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[00 38] 
[ftl3] 



30 





[00 39] 



[0040] 
30 Utl5] 




[004 1] 
[ftl6] 



[0042] 
30 Utl7] 





[0043] 



[0044] 
30 Utl9] 




[0049] 
Ut2 4] 



[0050] 
30 Ut25] 




10 





[00 53] 
Ut2 8] 



[0054] 
30 Ut29] 




10 




[0058] 

[0 0 5 7] 30 [ft3 3] 

Hfc3 2] 



(24) 
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CH, 



[0059] 
[ft3 4] 



30 




20 




[0063] 

[0 0 6 2] 30 Ut3 8] 

[ft3 7] 




20 




[0065] 

[0 0 64] 30 Ut4 0] 

[<ffc3 9] 




10 




[<ffc4 1 ] 30 [ 0 0 6 7 ] 

Ut4 2] 



5 5 




i-C,H T ' 
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5 6 




[0068] 
[ft4 3] 



30 [0069] 
[ft4 4] 




10 




[0073] 

[00 72] 30 Ut4 8 ] 

[ft4 7] 






[00 76] 
Ut5 1 ] 



[0077] 
30 Ut5 2] 




10 




[0078] 

Ut5 3] 30 [0079] 

Ut54] 





[0080] 
[ft5 5] 



[008 1] 
30 [t5 6] 



6 9 




[0082] 
[ft5 7] 
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7 0 



10 



20 




[0083] 
30 [t58] 





20 




[0084] 
[ft5 9] 



[0085] 

30 uteo] 




10 




[0087] 

[0 0 86] 30 [ft6 2] 

Ut6 1 ] 




[0088] 
[ft6 3] 



30 [0089] 
[^6 4] 




10 




[0 0 9 0] 30 [ft6 6] 

[ft6 5] 



(4 1 ) 
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7 9 




[00 92] 
Ut6 7] 



30 



(42) 



1 5 7 9 7 7 



8 1 




1-23 




10 



tffl2003 
8 2 

[009 5] H&iS ( 2 ) tfc^T. X(^NCf^>Jg^ 

[0096] tfz. ( 2 ) "c$tzti&tt&mt* 
mtit, Tm-m& (4 > -crnhztit 
mtTm-ms (5) Tfssns^^^yiwwfrfc 

£&ao«PC£OES^& ^ttz£ OSSBmfS .1 kA* 

[0097] 
[^6 9] 



(4! 




I-Z4 




[00 93] *mHzfa&-ffi!S ( 1 ) Vi 
mi. Mt if , \XT<7)^mz X 0 lit £.rk AT § 

s. mm. -« ( 2 > T-stm-Mt^ 

t, -«5$ ( 3 ) •cmztitte&b*. mR&m («* 

S-fr* £ k fc«fc i k ATS h . 

[0094] 
[ft68] 

2, 



12) 




H-N 



,Ar, 

1 



(3) 



R1-R3, An, Ar 2 . Zi&XtFZziWi 



20 



30 



40 



R2 

.CH P- (OR) ? 
R3 0 



(5) 



■ 4 ^TM/HJtii; 7 x 



R1-R3, 
jfeU R(±JJa«fei- 
) 

[0098] -tee ( 4 ) fllli. 
If, TfBHftsC (6) ~C$bb Ztih fog® k Tie-«t5$ 

(7) T'fESrfx&^/P-tf'yB^^ KkSr, Miff, £ 
ft T ^ 5 - A ^ffitTTRJC ^S^k^iD HaM" 

SikATSI. (f!li.(f. J.Polyra.Sci.Polyra.Chem.E 
d., 23, 1787 (1985) tE«<DSrffi*«H) . 

[0099] 

[ft7 0] 



(6) 




<7» 



(5W» Rl, Zu Z2fc±tfXJ±fl9ifi0>jBiftS*U 

[0100] HRjC ( 7 ) fctJWt, YifcfMa^yjH 
^fcfiU ffiKtt, JSSSS^\ MlfS^t. 
[0101] HRiC ( 5 ) TmtSti&frxy * vw&m 

mt. mttf. tie-« (8) T-mztihik-smz. 
TIE— J&sS ( 9 ) tssiis h y tvi^*^**? -* v 

k BimtS *4 i k t J; 0 Kit-*-* i k ATS & . 
50 [0102] 



(43) 



8 3 



Ut7 1 ] 



R2 



CHY, 



R3 



P (OR) , 



18) 



19) 



(^tJ 5 . R2. R3fcj;VR(if)ai<50Si*Sr^L, Y 2 {± 
[0103] HR5S ( 8 ) (Ctswc, Y 2 {i^n^>JE 

^sau ff^Kii ts#f?M^. mmm?. B^mm io 

[0104] #3SHJ3£fl&.&— ffi&S ( 1 ) T'flSftSlblr 

co^mmmt^mmmm) t co^mam^Ltzmx-m 
s-jk^ ( i ) x'm$tiut&mzzcr>£o%:mmmm 

[0105] *»TOco^rMKIH6MafTt«. 

at* ( 1 ) ^Sft4fc£*K9liiffl«fl^±2j 20 

[0106] *»IHfc:«$HR5* ( 1 ) vmztitte& 

Srffiffl-t 5 «! fc 14*4 U ^ b T$>& . WiK^fS^Sg 

cOTfo h . fWMIzWtt&te&^IEfU&jS =fc VIE 
U BfSKcJSfC. IE?L?±Aft1jiJ35c^*^-r^iE7L?± 

[0107] Witf, ISMM(c^^Sft£»*>jE?L& 
AML jBLiKliaBBtJil^/ifclim^aEAflMB, « 

b-tiZb & . Mft. i o ttt, ZETLSA 
( — «WF ) vffif&t ZbhX'^h* 40 

[0108] &tz. inu&xmmm. 'm^&xmmma 

fz . ^««stT* o T «, J: < . IE?LiiAifti£«tJ i tf* 

[0109] ^ssiH^^raw-snsMa^fctiv^T. *ffe 
i!Bt«sHfcs ( i ) xmti&fcizmiz. m&xm 
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[0110] *mi<nmm&mmT(nm$Lt lx 
iEfLaA«!3*ii/^ii/«-?aA«i3iiiAP4ffis«^ 

(HI). ( B ) Bfli/I?LaEAIftiMJB/5^S AFiffi 

s*? (H2). ( c ) mm/ft%M/¥? mjtmm 
/mmm^F (03 ) , ( d > isffi/^Ji/PiffiM« 
^ (04) ^p«;t^ris. s&tii, 

Jf^«^?±Amiiii-C-^^^MO*^T-fcS ( E ) 

mMmm/wsssm* (05) tts-Htii,, 
( d ) mm^mfot tra. nsBs^s-wBrn-c- 

*\ witr, (f) -m&Mmjwt. ft/t 

W^Mat^aSS-tf-ftMoMRT 1 ( 06 ) . ( G ) JEit 

#<o*afflteS^3*fcMtf>*p ( 07 ) . ( h ) i&je 

#erMffl&&mZttm<V3t=? (08)m. 
[0111] *fHB<0*««H63am=tsw^li. i 

TOfeV^T. JE?LaAfSjMii. ^3^1. STOAHiMJi 

[0112] iW* Lv^*««#fBeS-f-^«JSJis 
(A)M*^. (B)M*^. (OM*^. (E)M 
. ( F ) iff, ( G ) gMPH^ ( H ) MiR^ 
T-feO. Sfet»it<Ji. (A)M*^. (B)M» 
^. (Cjffljf, (F) iff, 4fcJ4 (H) M*-? 

[0113] *«TO^#BWIMI3Ht^fc:o^-r, 01 
fciort ( A ) n ffi/IE?LaAfi^Jl/^JI/«^A 

mmm/mwm^zitmib txwimt&. 

[0 1 14] 01t*3^T. 1«S«. 2<4Plffi. 3(4 

[0115] *m&>^RS&m=H*. mm 1 tsss 
t oTi4^ v ^ L^mmx-h hzb t>m± t 



(44) 



8 5 



iKB-fe5 5«y^^»4V^ii^ta»-&*>*fe 
I^y- h*^^^ f If S ^ t S . 

t o 1 1 6] mm2 1 ltwl immi±mmm<D±^^ 
it&tKimmm&fciitmzmwmmbLxm 

[oii7] mmizimt&wmrttb i/n*, w*. 

fcf, A, BA, $8, SI, rm;PK -.y^K ^x^' 1 ? 10 

■A, rt-rwj** mm. wttta&z. i 

to (>f >->?^a ■ f * 3i-^>r h) , tfv+j-y 

x>\ ^Uto-;k*if**H'Sif:3&*TS4. isfi^ 
[0118] n&fcL <rft£>0)Sffi!HjS£fflvvt\ 

0^-h«mSKi±, ff^Kil j^n/oar, ± 20 

5-1 00 0nmgS- J:9iff4L<J±, 10 — 5 00 
[0119] IE?LftAfft31B3(i, RME36»6«jBL (* 

JLSE7J&2S*fi, *»«4HRS ( 1 ) 

ft^iijfc j: # imcosE^mMmmmit &t & it 
■^m (mm, y^u^r—ymmw, mjtu— no* 30 

# y - N - t'^/W /k; < V-;l/S§W#$: b* ) * <J«fi: 

< b t, -~mm^xm®r?& z. t & . p3 . max 

[0120] *«q!t4iV^ffl^ftflfi«maEA*lilS« 

[0 12 1] hUTy-;kTS^»#:cOMi:LTi±, 
4, 4' -t'X[N-7i-/l-N- (4" -7^7 
x— )V) 757] h"7x— ;K 4,4' -f'X 
x— ;l—N- (3" -^f;P7j:-;l/) 7S7] h'7i 
-/K A, A' -h'X [N-7x-;l/-N- (3" -7 
l^fy7x-iH 7S7] h"7x-/t/, 4, 4' -h'X 

(N-7i-/l/-N- ( 1 " —f-y^-jV) 7S7] t'7 
x-;K 3, 3' -^'7^-4, 4' -t"X [N-7 50 
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x— ;P~N- (3" -7f/l7x-/l) 757] t7x 
— /K 1 . 1 -t"X C4' - [ N , N-^' (4" -7^- 
;1^7x-/P) 7S7] 7x— AO y^vi^^y, 9, 
10-fXCN-(4' -7f;l^7x-;l) -N- 

(4" -n-7*f;17x-/H 7S7] 7xt7M/ 
>\ 3, 8-fX (N, N-y'7x-;l-7S7) -6- 
7x-;k7xtybyyy, 4-7f7t—N, N-fX 

C4" , 4"'-fX [N' , N"-y (4-7^-7 
x— 757] t'7x-;l/-4-^f;l/] 7-U>\ 
N, N" -fX C4- (y'7x-/k757) 7x- 
/10 — N , N' -y7x-/H 1 , 3-y7S7^y-fe' 
>\ N, N' -fx C4- (y'7x-/t/7S7) 7x- 
/IT] — N , N ' -^'7x— )V-\, 4-57'TSy^y-tr' 
>\ 5, 5" -fX C4- (fX [4-7f;l-7x- 
;H 7S7) 7x3] - 2, 2' : 5' , 2" -7 — 
W7x7, 1, 3, (y'7x-;t/7S7) 
0"t£>\ 4, 4' , 4" -hUX (N-#/l^V'jM 
)V) MJ7x-/t/7Sy, 4, 4' , 4" - hUX CN 

- (3"'-7f/l7i3) -N-7x3757] 
l'j7x-;l/7S7, 4, 4' , 4" -b'JX CN, N 
- fX ( 4 " ' - tert - 7'>/P b'7x-;l/-4""->( 
;l) 75 7] l'j7x^l7Sy, 1, 3, 5-HJX 

CN- (4' -y'7x-^7S77x-/H -N-7x 
—)VT 5 7 ] -*>"t? V=Srif S*tf8 £ ifiT^ t . 

[0122] *IMHfc:«4HteS ( l ) T^$tL^^ 

( i ) x-m^fi^^m^m^t, #at<«. o. 1 

[0123] ^7tJi4(i:. IE?L*3 ,fcWftf>aA«MB, 
[0124] Wm±. *«ffifcffift-«b!C ( 1 ) TjS 

?7ijy^ t°^yf^#:, ^-^-9-WM# 
glxxf;tM#:, ^y-N-f-;^;^^/-^ 

xKUf 7x-i/yt^i/^j:i;f«iift, tfry 

7-7x-l/7t-l/7fcJ;WtOiifi|s, !K'J-^7f- 

[0125] %mjtmmit&mcr>Mb lx\$. >v?v 
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9, 10-y7i-;l/7yf5-by, 9, 10-h'X 

(7i-;nf-;H Tyh^fy. l, 4-b"x 
(9' -xf-;vryb5-t^) <y-t'y, 4, 4' 

-fx (9" -xf-^7yh7-fe-;M t"7i-;^ 
ifSSfctf 4 i fc So h u r 'J — 5 yS&gfflKD 

Lfc-ffc^** apf 4 i t 4 . 10 
[ 0 1 2 6 ] 3f1SAJB0gfl£i: LTi4. h>)X(8-*S 

>j7-h) T/t-s-^A. fx ( i o-^y/MJf/ 

M <1 'J^A. 2 - ( 2' -hFn^fy7x 
^yy"^^ty-/i/®WS, 2 - ( 2 ' — b H 
n^fy7xx iV) ^yV^TV"—)VcnMMaU, 4-hF 
n^T^U J-^OffifttiS. 3-b h'Dify77#y^ 
ffiSi, 5-b h'n^^^^y^'J U^Atg. 5- 

b m y 7 7*'y«r;i- i x->a^ t^f if s ; t 

[0 127]Xf;KyitfttU!i, 1,1,4, 20 
4-f b77x-^-l, 3-^yxy, 4, 4' - 
fx (2, 2-y'7x-;Ph-/H K'7xX/K 4, 
4'-b'X[(l, 1, 2-M)7xX^)ifx;l/] 
t'7 x -/|^5r fc' S- *lfJ i ifiX^ h . 

[0 128] ?7'jy^ftj;Uli. ?7'jyi. 7 
?'jy6, ?vijy7, ?-?ijy30, ??'jyio 
6, ?-?ijyi38, nuyisi, ?vijyi5 
2, ^?yyi53, 77yy3 07, 7?yy3i 
l, ?vyy3i4, ?vijy334, ?-?'jy3 3 

8, ?7'jy343, ^V!;y5 0 0^i:Jf(«ii: 30 

4 . 

[0129] f 5 >l$a»*c9*? A HrVWli, D CM 1 , 

[0130] *fB^SIt«if(3^Tli, % 
3OTfc*»Jlifc:«4-«5$ ( 1 ) t'H?ai.t^l)5rl? 

[0131] *ISqHt=«*-«3« ( 1 ) 
( Q) 3 —A 1 

( 5$+ . Q(4B$I * ItV&fitam 8 - * y y y 9- i-E* 40 » 

(Q) 2-A 1 -O-L 
(5*tt>. Qi4B$t 8 -^yyy 5— hKfiFffrftU o ★ 
-Ui7x77-1 KfiFPC* 9 . Ui7x 

( Q ) 2 — A 1 -O-A 1 - (Q) 2 

[0138] LTi4, 01 

XJi". hUX (8-^y'J77-b) T^S-^A, h 

\jx (4-y^-8-^y 'jy^-h ) tvi-S- 1 /- 
a, h ux ( 5-^f^-8-^yyy5- H r;vs 
->7A. hux(3, 4 - s^'y 8 -*yyy 5— a 50 
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•4UCr5ft**IWi£«4Hft* ( l ) "£&£tihtt& 
mcoWl-Ste. ML<li, 0. 001 — 9 9. 9991 
l%gS, J;WiL<il 0. 0 1-99. 9911 

%mm. §^(cif?it<(4, 0. i~99. 9mm%m 
[0132] ^miiz&uxm^&i&nz&twmzji-r 

£if. J. Appl.Phys., 65, 3610(1989). WBIPF5-2 14 

3 3 2#&afciBtt<9 J: ^ fc, SBfcS£*x MfcSftfc 
^"X h^ft ( K-A-y M hi; Offers d t £>T"§ 

[0133] *fMHt=«4HR* ( 1 ) X-mZtim-S 

$^(4. yxhtt&tokLxm^xftftMi 

[0134] *fMH£ff ( 1 ) 
ft*, WMtMli: lytfflVvtSBWfcJBJ*-*-** 

[0135] £<0i©-£-, 3ft3ft*#»£ll«**fc(±T* U 

( 1 ) T^SftSfc^ft*. ffSKIl 0 . 0 0 1- 

4 011%1S, iOffSKtt, 0. 0 1-3 OS* 
Jig*. «tff4L<ll 0. l-2 01i%gSffiffl 

[0136] *56^fcffift-«5S ( 1 ) ?m2tl&tt& 

mtmm^&f&emw&mmib lt«4, 

4 itfrcttfc^tf, ^MKf«r;l'$— ^A«*3ii«i?4 

tt&&mtmTfr$i-vj>>Mw<z y#?^ u\ n 
( a ) —fee ( c ) T-asix4Mffi^«r^s-^ 

AHflc£¥ff & i fc 4 . 

[0 137] 



(a) 



(b) 



£tfiR*R 6-24 OJKfc**** ftf ) 
(c ) 

b ) T/l-S-^A. hl>X(4, 5- ; J^)V-S-^ 

y yy^— M ^a. hux(4, 
;k-8-^y yy?- M r;w$— ^a. fx (2-y 
f;i-8-^yyy5-l) (7x75-h) 7;i-i- 
^a. fx ( 2-y^/k- 8-^y yy?- h (2- 
yf;l/7x7y-b) r^S-^A. fx (2-y^-;k 
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-&-*r/V J^—V) ( 3 ->f;P7i^ 5— h ) T 
/P$-t7A, fx (2-^f;p-8-^y'J/7- H 
(4-^Wx/7-b) T/L-S^A. fX (2- 

y-f/p-s-^y yyx-T- ) ( 2-7i-;k7i/7 

— h ) t/i-s-^a, fx 

h'X (2-^f;k-8-^y | J75-b) (4-7i- 
;k7i77-M T/WS-^A, b'X (2-^^-8 

-^yyy^-M (2, 3-^f^7xy5-M 

7;t/S--7A, h'^ (2-^f;l/-8-^f7 l jy7- 10 
H (2, 6-y^f;V7xy7-h) T/l/i-^A, 
b'X (2-^f;l/-8-^y'J77-h) (3, 4-iy 
yf^7x/7-h) T/PS— ^A, b'X (2-X^7l- 

-s-^y yyx— M (3, 5-y'yf;i/7x/7- 

h) T/l-S-^A, b'X (2-^f/k-8-^f/ijy5 

— h ) (3, h) 
S-^A, t'X (2-^f;k-8-Jfy'J7 7-h) 
(2, 6-y7x-;t/7x/7-f) r;l/S->7A, b" 
X ( 2-^^-;t— 8-=3fy M (2, 4, 6- 
h ij7x-^7x77-M T^S-^A, fx (2- 20 
W-8-^yiJ77-h) (2, 4, 6-i-yxf- 
/l-Xxy^— H T/l-S— ^A N fx (2-y^-8 

-^yyyx— m (2, 4, 5, 6-fb7yf^7 

x77-h) T/l-S — ->A, t"X (2-^^-8-^- 

yyy5-b) d-t^b^-hjr^s-w. e 
x (2-yf/p-8-^y'jy7-H (2-t7b5 

-h) T/WS-^A. fX (2, 4-^^-8-^ 
y'J77-M (2-7x^7x77-b) T/l'S- 
•7A. fX (2, 4-^X^-8-dfyjy^-N) 
(3-7x-^7x75-M T;l-$->7A s fX 30 
(2, 4-y/f^-8-^yyy7-b) (4-7x 

-;t/7xy7-h) tvpS-^a. fx (2, 4-^y 
f-zt—s-^y >;y5-h) (3, s-yyf^x- 

^7x77-b) T/I/S^A, fX (2, 4-^^- 

^-8-^yyy5-h) (3, s-^'-tert-yf-zt- 

7x-^7x75-M T;P5— *7A S fx (2-yf 

^-8-^-yyy7-h) r^s-^A-ju-^y- 
fx ( 2-yf/p-8-Jfy | jy7-b) tvi^S— >? 
a. fx (2, 4-y'yf;p-8-^y | jy7-f) 7 

;l/S">7A-jt(-^y-h' X ( 2 , 4-^^/1—8 40 

-3-yyyx-n tvi-s-^a. fx (2-y^yv- 

4-xf-;k-8-=3ry Uyx — h) T/PS — ^A-ju- 

^y-fx (2-yf;k-4-xf;i,-8-^y | jy 

7— M TVl^S— ^A, fX (2-y^-4-yh^r 

>—8-^yyyx— h) r^s-^A-^-^y- 
fx ( 2-y^-4-y h^r^-8-^y yyx- 

M T/I^S-^A. fX (2-yf;l/-5-i/7y-8 

-^yyyx-n 7^s--7A-/x-^y-t"x 
(2-yf;i-5-y7y-8-^y'jy7-h) r/i- 
$->7A. b'x ( 2 -yf 5 - h y 7;Wnj(f /t/ 50 
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-8-^yjy?-h) r/PS-^A-zx-^y-f 
x (2-y^-5- Nij7/^n^f^-8-^yy 

[0139] m^±A«oi!Jf 5Ji:. «W*> 6 

[0140] Vf-iiAWJiiBii, *«Wfc:ffi*HRS 

jSMfitwri-ft^ft, mtr, by* (8-^y;y 
^-M tvi^-^a. fx ( i o-^yy"(h)Jfyy 
yx— h) <yy7A s 5-b Kndf^^x^'y^'J 
U^AJB, 5-b Kn^7 5;tfysDT^3- , 7Aig3: 
fc* O^ilS&KS* ; 1 , 3 - f X [ 5 ' - ( p -tert 

-7f;l7x-;H -1,3, 4 -it*rW7*f—iV- 
2 ' ->f />] ^^■tfyiiftfD^if^TV-A^W* ; 

CfflxJf, 3- (4' -tert-y>;l-7x— ;H -4 
-7x^-5- (4" -t7x-;H - 1 , 2, 4- 

b U TV— /V=8rife> h U TV— /MBWWfc ; h 'J T*J>m 
**, ^yyvim ^y^yyy 

[0141] *IMHfc:fl54HH3S ( 1 ) T^^tL^^ 

( l ) T^S^^'JE^HiwW^li, #4t<tt. 0. l 
~4 0WA%m9U,zMmt& . 
[0142] ^milZtiUT, *«BBtffi*-jRS 
( 1 ) T^Sjh.*fc£*fc^r*A*ttWfc (MiK. KilS 

-m^ ( a ) — m& ( c ) ■cmzti&tt&m) zwm 

LT , m^F sAHi*Ji £ JBflW& - i: I4»4 U*. ft* 
Lv>. 

[0143] Pi»;f£ffl^&m«j«fc l/ttt, Mx. 
fi\ yf-^A, y^-<7A->f yy-7A^, -T-b'J^ 
A, -Th 'J <7A-^y <7A^, #7b>"7A, 77'^y 
*7A. vy^i/^A-ig^. V^^A-^f yy-7 
A-£^ >fyyW, ;|/f-7A. -^-y^A. -ey^f 
>\ ^f-yhy^A, T/ki-^A, T/kS-^A-y^ 
^A-^A. TZbS-^A-^i^A-^A, r»S— ^ 
A-^^^A-^A, /77r^ h*f$t%i:£#tf-l> 

[0 144] Wi. itL^OSfiSBUC^ffl^t. ^Jx 

xri/-f -f yyi. yxx^ — f^-yh-A^ra 



(47) 
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ft. IWK4— WHBTCfc , £>ftW4^ 

[oi45] wmcoMMi. mm^&mwmwvmmz 

h <fcft#>\ HRK, 5-1 0 00nmg£ ±9#ib 
<«, 10~5 0 0nmaKfc:ift^-4. 

?. i k a t < . hr£ . ii»7>jSia$i# 7 o %m 

[0146] &tz, ^mi^mmm&ftm^Fiz&^x 
5&^*§ixT^Tti;v\ — sjasas^xyf-**— k l 

— -y ^-;HSWs. y'7 x — /M v^yy'y y k*##{f 
hti, mzW& L < (4, /tyTVye&ft . 

[0147] —mmMmfx.y^—tfiz^iZtix^h 
mttxii. mzmitt&hnx'ii^tf. kl< 

SS«+t=%-fc:*irS'frT %> i < , jEiU£A*fi*Jl k P 
ffit-ftS (0UJ4 . MI, fBflSfl£*-rft«^aA 

[0148] — mmmf^y^^—co-k^mt lx 
(4, -^r^fts mm. jEfu&HHi&M) zmfc-t 

ft£#:*cD0. 0 1-5 0fiM%. L<i4. 0. 0 
5-3 011%, J;9*F4L<(4. 0. 1-2 011% 
T"&fto 30 
[0149] IE7Lv±AM5tS, fBfclf. %=?8&Mi8M 

(DmmnmzmLxte. wtRgT««,<oTj±*<, 01 

se£3S#8l ^*y^s#S;. ^MUSS (fitf. 
if. .Xb'yn— Jf-rXFS, 7*4 
y^— a — u— /l-r?— ^y^S jlT ■ ^n-b" 
•y >f y?i/* h&3rk) fcJ: DfilK^ffM^ft 
Zbl/Z£ 0 ft £ k **-C* ft . 
[0150] ± 0 , #Jt*JPJjW&«^, 

jtggMfc^fefHi, WfcRs&t««><o-cii*v^ 10 

- 3 P a gjg (OSSTt , 5 0 — 600 °C^Jffi<50 # — h fS 40 
JS , -5 0-3 0 0 s Cl««ltaS 

T\ 0. 005— 50nm/sec UB.yMMMB.Xm 

[0151] ^o**^, jEfu&jmm* mm. 
&Ammm%k°co&mi&. m^tx\ mmLxmm-t& 

i k fc J: 0, W»ttt-JMmfc*l(WIHBiat?*ll 
Jt-Tftik^f#ft 0 

[0152] XSj&H&fc: J: 0 , IE?L&Aft1M/i, ?S3t; 
XWl&t&Mfe. ikirffoZAtlfz&tf-bZmWttZi&m. 50 
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nm lt , ft^*t-ft c k u\ 
[0153] mwmfimzi: o , ^m^m-thm^. 

[0154] jETL&A«Ji*» . &A8fig$Ji 

fio#JBt;fflfflt a ft^M yy-mmt lxiz, mtii. 

U yjv-Xisy&XtfiZcDWmifc. ^fijfxxi/yt'xi/ 
yfc it^-t^iwi** k'o©^ fl:#ftj&«Sfe*f ^^ft . 

y ^-ttHWi , ^SlfCffiffl LTtJ;<, ft ^{4, 
[0155] SiaaWfffifc: J: 0 , #**JgJjt^4*^. 

#**jpjs-r*ja«-ft ft ^(4^ co^fc^'w y^"-8fiii 

[0156] *il^«0fljk LT{±. ^-^^ 
=ffjy. h/i-^y^ ^isuy^ x.-i-^y^y. l 
- y ^jvy yyvytz t'nm-ibfcmzkMM ; r-t h 

/f;l/Xf;^hy, ^f/l'fV/f/t/tly, ^ 
^n^tfy^k'c^^hy^fS; y7no^? 

y. h U ^ pax?/-, f l77nnx^y s ^on^ 
y-fe'y. y^Do^y-ir'y, ?onh;l^xy^i;^An 
^"y^MbK**^ ; ffi!7'f;k If* 

y— /k 7"^y— ^y^/-;k ^ify— ;u % y 
yo^Hfy— ^f^-bny/l/T*, xf/l-toy/l 
y\ xf l/y/ij 3-;l^i:*07./ia-;^Il ; y 

T^-zi-x-fvK fb7tFn77y, y^-^f^y. r 
xy-;^f;wi-f;HSl; n, N-y'y^-;^ 

ilA7il\ N, N-yA^;l-T-tr ITS h\ l-yf- 
;U-2-tfnU 1 -y^-/l—2--f SyV'jyV 
y, y'y^;i-x;ix7*^-f>f K^k«Stt}§^) » 
tfci-ft^StLT{4, Wt=RS^4«><0Tli*v^ 01 
^'-/i-S/t-. tfy^S;!-. Mylyi-*-, 
717^^-, *^y'7M Hf-^r k'$rfflv>T atS^t 
^-Tft^k^'-CSft. 

[0157] m^m<r>mmzmLxi±, mzmztz l 
■f ft tjst^jgigiatiss-rft ; k ^-e# , HRfc 

{4, 0. l-5 0ll%gS, *f4L<i4, 1-301 
*%IUS^?i^«JKT'-ftft t , w, MVyr-«ffli^^ffl 
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T) , 5-9 9. 9**%H,g, #4L<li, 10-9 
9. 9fi*%*£Jg, <fcD*?*L<ti, 15-9 011% 

[oi58] jEfL&Ammm. mm. m^xmrnm 

C, 5 nm— 5//mmKCf£S^£^k#«U^ 
[0 1 5 9] H, fWLfc*FWL, &£*^*#k<9 

[0160] fsiiwcffiffl^wett lt(4, Miif, 
[oi6i] mrnm#=?ttmK>Mk urn, ? ^m\m 

Bt, xjfMfMHIB, i^U3-y«||S s x^yy'Ja- 
>Hffli, ^'Jxfi-y, rff'Jxxx/K jKU^-tK*- 

[0162] Mttftj: LTJ4, r>f M»M, T 

[0163] mmizmmt lt, &jhmj; 
if, ^rauwite*, ^j^y. ^ft&rsyf^s 

ft, 7^o^r-y»a»W»A>iR4-JHifJi (+ISW) * 
»tt*£i:fc*C*4. ££>C, W*lf. KBSfi* 

[0164] *S8IH<a*»*#*&Ma^tt, HKC, iff 

awa® <^*p t l x mm £ ti & a* , ; * & 
[oi65] *mm^mm%-mm=?\$. mu$. n 

[0166] 

[HJiftW] WeWtiJ:VllltWfc:J:9, *fMB 
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[0167] ( mm 1 > wsflteWA - 1 oiei 

2- (4' -^71^) -5 - C4' - (2" - 
7i-^-l" -Xf-i) 7xX/H - 3, 4-^ 
!-;Pf^7i>5. 70s, y7i-^7Syi. 6 
9g,Il*'JW2. 07 g*i.fctflH»7 . 94g£ 
o-y^nn^y-fe'y 5 0m l HilMT. 18 
0 - 1 8 5 °CT 1 0 Bf imJlMff Lfc . ^com. fxJ&M 
■^ii 1 0 0°C4-C}£J|]U Wkxy^JnL*:. £ 

10 rit£**5fcL, o-y7nn^-b>i5j;^h;kx^ 

5 7 -C i 0 MS L , S^fch^Sffli, vcBISA 

b LT4 . 7 5g*ftfc. 

[0168] ( MitM 2 ) fl*a*ffc£ftA - 4 OMit 
SStMlC&^T, y7x^75>l. 6 9gcr>itio 
DC, l-7x-/k7S7t7^I/y2. 19g^ 

#a - 4 <7)&&toimiit&tm& tlx 5. 3 s g f# 

20 

[0 169] (W&M3) M*fci?mB-3<7)Wm. 
WBsMUzH^X. 2- (4' -7ot7xX/H -5 

- C4' - (2" -7x-/l-l" -xfx;H 7i- 
>V}-3, 4-y7xX^ft7xy5. 7 0 gCOft*) 

2- (4' -7'nt7xx;t/) -5- C4' - 
(2" -7x-;P-2" -^^;i— l" -xfx/H 7 
x— ;!-] - 3 , 4-y'7x-/l/f^7x>5 . 84g 
^. y"7xX/V7Syi. 6 9gc?)^ , 9^, #JW*Y 
~)V1 . 6 7 g SfflV^fcJSIWi, WEtM 1 fclE*lO»fr 
30 M^K^HJS^B - 3 co-ft^*^mfe^M B B H 

fcU4. 2 3gftfc. 

[0170] ( Mjtl^J4 ) W^-ft^ft B - 9 cmtk 
WmM llZ$5\iX, 2- (4' -7n*7xX/H -5 

- C4' - (2" -7x-;l/- 1 " -xfx;H 7x~ 
;k]-3, 4-y'7xX ;W7xy5 . 7 0 g<7)itt> 
DC, 2- (4' -7'Ot7x-/l/) -5 - C4' - 
(2" -7xX/l/-2" -^f-A'-l" -XfX^) 7 

x-/l/]-3, 4-y*7xX/|/f^7xy5 . 84g 
y'7xX )]sT$>l . 6 9 g CDitfo 0 1 , 4-7x 
40 x/l/7S7h*7x^2. 4 5 g £ffl^fc£UH4, SBt 
M 1 (CBttOtitlHfcft^ , M^-ft-^*^ B - 9 
!f*I^^m-fe^lSB B Bk LT 4 . 9 8gft. 
[0171] (SBtffl 5 ) m*te&foc - 1 WKit 
iBfWlfc:*JVvC. 2- (4' -7'nt7xx;H -5 

- C4' - (2" -7x-/Hl" -Xf-^) 7i- 
/k]-3, 4-y7x-Wt7xy5. 7 0 gCOft^ 
DC, 2- (4' -7'ot7x-;H -5- C4' - 
(2" -7x-*- 1 " -^)V-\" -IfxiH 7 

,x— ;P]-3, 4-y7x-^7x>5. 8 4 g Sr 

50 ffl v^tjawa , Mit^j 1 tdan<oflw^tcfl!v > , w^t# 
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1 (O^W&m&cOMi&t LT 3 



8 8 g 



[oi72] mmme ) m^t-smc- 1 7 ?)wm 



mm 



10 



Hcfcv>T. 2 - (4' -y'u^y - 5 

- C4' - (2" -7i-;l-l" -If-;!') 7i- 
)Vl-3, 4-y'7x-W7xy5. 70gOftb 
2- (4' -7'nt7i-lK -5- {4' - 

C2" - ( -1" - 

If-/W 7x-;H - 3, 4-y7x-W7xV 
6. 3 4g£, y7x-/1^7Syi. 6 9 gOftfc 0 
(C, 1 -7x-7l^TSy-f7^1xy2. 19g»^ 

C - 1 7 Wft£»*8»WS<0*SAi: LT 4 . 8 2 g# 

[0173] («JtW7 ) 0K*fc£*D - 1 6 Offijt 
KJtWlfcriJWt, 2 - (4' -7nt7x-^) -5 

- C4' - (2" -7x- -Xf-;H 7i- 
710-3, 4-y7x-/l/ft7x>5. 7 0g»ftti 
DC 2- (4' -70^7x^1 -5- {4' 
C2" - (4"'-7o:-;P7j:-;P) -2" -^f-^ 20 

- 1 " 1 " -Xf-lW 7xX/H - 3,4 
-y'7x-;W7xy6. 7 4 g^fflVtfiJ^Mi, M 

l^^^jffeOfc^ LT 5 . 2 0 g#£ 0 
[0174] (H&0V8 ) frmtitfkE- 2<r>mm 
Pitfall tC&^T, 2 - (4' -7'nt7x-;l/) -5 

- C4' - (2" -7x-/l-l" -It- 7U) — 
)V~] -3, 4-y7x-W7xy5. 7 0g^ 
Ot, 2- (4' -7"n^7^-7l^) -5- {4' - 

C2" , 2" (4"'-^f^7x-il) - 1" - 30 
If-^l) 7W 3, 4-y7x-W7x>- 

6. 7 4g£, y'7x-/17iyi. 6 9 gOftbO 
y (4-^f;l/7xi;l/) 7Syi. 9 7g§rffl^ 

^-E - 2<^#*teaairfe08hfti: LT 5 . 4 5 gf# 
fc. 

[0175] (SBsM9 ) «jj*ffc#*E - 1 5 OtBt 
SBtfaJlKfc^T. 2- (4' -7ot7x-;l/) -5 

- C4' - (2" -7x- -If— 7P) 7x — 
71/] -3, 4-£y ! 7j:-/l-^:t7x>'5 . 7 0 gcOftb 40 
DC 2 - (4' -7ot7x-)l) -5 - C4' 

(2" , 2" -y7x-;t/- 1 " -If- 7P) 7i- 
71-] -3, 4-y'7xi;lft7xy6. 46gSr, ^* 
7x- JVT$.yi . 6 9 gO-ftbDC y (2-t7f 

7k) 75^2. 6 9g*ffli«n SBtm^tere 

fe^S&i: LT5. 8 6g»fc. 
[0 17 6] (SB1M10) «>Sfl^ftE-2 3tf>tl 

■GeWlCfiV^. 2- (4' -7^7x^/1/) -5 50 



(4 9) WBH2 0 0 3-1 5 79 77 
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- C 4 ' - ( 2 " - 7 x— /P - 1 " -Xf-/W 7 x — 
/10-3, 4-y7x^ft7xy5. 7 0 gc?)ffcfc 
Dfcl. 2- (4' -7nt7x^) 5 {4' 
C2" , 2" ( 1 '"-1~7j-;U) -1" -xf- 

)V1 7x^) - 3, 4-y7x«;W7xy7. 4 
egfcffl^fcJJUMi. »itMl^lEtt^f*^t^\ W 
^t^W^E - 2 3 ^^£^jffi^£B H ^ LT 
6. 1 0g»Jte. 

[0 177] (S1M11) M^t^F-l^Sig 
ISMltfci^, 2- (4' -7'n^7x-;H -5 

- C 4 ' - ( 2 " -7x-/l/- 1 " -Xr-/l/) 7 - - 
/tO-3, 4-y7x^W7xy5. 7 0 g<7)ffcfc> 
Dfc. 2- (4' -7P^7xX/K -5- C4 ' 
(2" , 2" -y7xx;l/- 1 " -.Xf^-l" -xf 

~)V) 7x^/1/) -3, 4-y7xX/t/f>t7xy6. 

6 o gtffl^fciawi. «stwi tiBK^afNt«v\ 

5. 2 3gftfc. 

[0 178] («JtWl2) MSft^F-2 2c0l 



SBtMlttSV^T. 2- (4' -7'0^7xX/M -5 
[ 4 ' ( 2 " -7x^-1" -Xfx/H 7ii 
/tO -3, 4-y7x-/W7xy5. 7 0 gCOfti) 

2- (4' -7'n^7xx;l/) -5- {4' - 
[2" -7x^-2" - (4"'-7xX/^7x^ 
)V) -1" -^^-1" -xfx;M 7x-;W - 
3, 4-y7xX/I/f>t7xy7. 3 6g^ffll*W 

2 2^ft^iSfe« B H B J:LT6. 1 8 g»fc. 
[0 179] (11M13) M^^G-3£*BB 
ISitMl^&^T. 2- (4' -7u^7x^) -5 

- C 4 ' - ( 2 " -7xx;i/- l " -xrx;|/) 7 

4-y7xX/I/f>t7xy5. 7 0g^% 
2- (4' -7P : t7xX;H -5- C4 ' 
(2" -7x-/l/- 1 " -7x^/1/- 1 " -Xf-^) 
7xX;|/)-3, 4-y7xX/t/ft7xy6. 46g 

Sr. y7x^rsyi. eggcoftfoOt. 7x7^ 
1 . 8 3 g ^ffliwm mmm i tiBtt^a 

oat LT 4 . 6 5gf#fe 0 

[0180] (KitM 1 4 ) M^t&mG- 1 90S 

IIMlti3UT, 2- (4' -7U^7x-;W -5 

- C4' - (2" -7x^-1" -XfX/W 

AO -3, 4-y7xX/l/ft7xy5. 7 0 gcoith 
Dfc. 2- (4' -7"n^7x-/l/) -5 - C4 ' - 
(2" -7x^-1" -7x^/t/-l" -Xx~/]/) 
7x-;l/] - 3 , 4-y'7x-/l/f>t7xy6. 46g 
£ s y'7x-;l/TSyi. 6 9 g^ftbOts x<4- 
J XbJry7xX/l/)7Sy2. 2 9gJfflV^Ht 



( 

9 7 

mmm i iz3mn»mzm\>K Mwto&m^G- i 9 

<^t^**«aSffe<^>ISAfc LT 5 . 16 g»fc. 
[0181] (K3f0f 1 5 ) 0E*ffcaftH - 9 OSBI 
IBtWltfcv^T, 2 - (4' -7'ni7i-;H -5 

- C4' - (2" -7i-;l-l" -If-;!') 7i- 
)Vl-3, 4-y'7x-W7xy5. 70gOftb 

2- (4' -7nt7i-lH -5- \4' - 
C2" -.X-tVP— 2" - (4"'->h^y7x-;H 
-l" -7x-;k-l" -xf-;P) 7i-;H -3, 

4-y'7x-m7i>6. 9 0gJMV«il 

ft#**SSiffe«*SAi: LT 4 . 8 5g#t. 
[0 182] (KJ&H16) Caj^-fb^H-l 6«D» 
3s 

SBt^JltfcVvt. 2- (4' -7'ot7i-/H -5 

- C4 ' - (2" -7x-;l-l" -Xf-;1) — 
HO -3, 4-y'7x-/l/ft7xy5. 70gOftb 
OlC 2 - (4' -7ot7x-/H -5- {4' 
C2" -**$-}V-1" - (4"'-7x^7x^;H 

-l" -7x-;hi" -xf-;H 7i-;H - 3, 
4-y'7x-W7xy7. 3 6g£. y'7x- )VT 

svi. 6 9 go-ftbot;:, 1-7x^757^7^ 
!✓ y 2 . 1 9 g tfflv >fc£WM±, 1 fcKtt<0i»fr 

B a B i:tT6. 4 7g»Jfc. 

[0183] (SSJtffl 1 7 ) ffl&ft&m I - 1 tfWJt 
■BSWltfcvvc, 2 - (4' -/nt7i^) -5 

- C4' - (2" -7x-;l-l" -If-iH 7i- 
AO -3. 4-i/'7xx;l.ft7xy5. 70gOft;b 

2- (4' -7'n^7x-;|/) -5 - C4' - 
(2" , 2" -y7x-/l/- 1 " -7x-/l'-l" -X 
X— AO 7i-/P] - 3, 4-y7x-W7x7 

7 . 2 2 g *fflv^J3Wi, SBi^J 1 fcKa<o»frfc:fl! 
v\ (^b£ft#-^ 1 - l «te£**8!Srfe<z>ISftfc L 

[0 184] (SJ&H18) M*ft^ll-19^)l 
it 

SBSBUti^vt. 2- (4' -7'nt7x-;l/) -5 
- C4' - (2" -7x-;P- 1 " -if-;H — 

AO -3, 4-y7x-/W7xy5. 7 0 geoffcb 
DC 2 - (4' -7ot7x-)l/) -5 - C4' 
(2" , 2" -y'7xx;l-l" -7x-;l/-l" -X 
-r— AO 7i-)H - 3, 4-y'7i-W7i7 
7. 2 2g£. y7x-/l/7S7l. 6 9g<7>ft6 9 
fc„ 2-7xx;P7S7t77l/y2. 19g&fflV^ 

jkw±, iea«ifciBttco«fffcis!v\ #»i"b-^#^ 

I - 1 90ft^ft^M feOSaJ; IT 6 . 19gf# 
[0 18 5] (HSfiMl ) J¥§2 0 0nmCDITOjgBft 

mm mm) &rt&tf5xxg.&. *&m. r^b 
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^*^gO^*A-r-fcllSL5tf^ H#W£4 
x 1 0" 3 P at^ELfc. 4-f\ ITOjSHgfiBBLhfc, 
4, 4' -h"X [N-7x-/l- N — (3" -^A-? 
x-/H 75/) b"7x-;l-§r^#iiffi0. 2nm/s 
e cT7 5 nm«I?[:IfU jEJLSEAitBMi £ L 
?t„ JfcVv?, <e«9±fc, bTX (2-^f^-8-^f7'J 
7 7-M (4-7x~;l7x77-}-) 7/1/5-W 

10 b Wmtt&fflft A - 1 o<f b-^HB * , £ a§*SA> 

^.WMt&MO. 2nm/sect5 0nm(0fSCS 
IS* (fiMJt 1 0 0:0. 5 ) U 363KB i: Lfc. & 

fcs h (8-^yuy^-h) ta-s^aSt. is 

#ilJg0. 2nm/sect5 0nm(?)f§tlfU 
tt^&AiijItBi: Ufc. StW^lt. v^*S^7A 
^*ilJK0. 2 nm/s e ct2 0 0 nmOff 
Stftlf (MJtl 0:1) LTfcSfcU 

u-otzttnmuz. mskLfz^mmzmftm?^ & 
20 *g#Hfuo 1 2v<9iiswjE£fflaiiLfcfc£^, 55 

mA/c m 2 comM£Wut. »^2 4 2 0c d/m 2 i7) 
[0 186] (!0tW2— 18) gOtWlfcfcVvCs # 

0 c 0E*fl:£*#*A - 4 c^fbi^ ( SdfeM 

2) , ^-fb-^fts^-B-so-fb^ (sot«3) . m 

S^-c - l cDlb^ ( ggftPf 5 ) , WjHIi£*#^c - 
1 7coit^m (HJ6M6 ) . W*-ffc£tt#*D- 1 6(7) 

30 -fbn* ( mum 7 ) , m^bsm&^-E - 2 ^xe^bi 
(mmms ) , M^-fb^i#^-E - 1 5vik&m (mm 

m 9 ) . M^-fb^#^-E - 2 3 tfXt^Bi ( USSM 1 

0 > , mwteSffl&F- 1 o-fb^ (uttM id. 
ffiw&m&F - 2 2<7Mt^ mmm 1 2 > . m 

wte&m^rG-snfc&fa mmmi3) , ^i^b-^ 
Hflreo- 1 9coit^m (mm 14 > , M^b^# 

^-H-9^b^ (UttWl 5) . «jjHb#*#^H- 

1 60lb-^fe (SISfeM 16), M^t-^## I - 1 w 
-fb^ (^js^iji 7 ) , M^ft&im^i- 1 9CD-fb-n 

40 m mmm 1 8 ) zmm tfzwm. mmm 1 tia«w 

77&t; i 0 tit^^^^Ibft . Zti^ticom 

[0187] (J±WJ 1 ) HJSCT 1 liZiSWX , ^3KScO 
iStiLt , M*<fbiirW&^A - l c/)-fb^*ffiffl* 
fK, W (2-^f^-8-^yijy5-b) (4- 
7xX^7x/7-H ^A^tSrffl^T. 5 

0 nmOf^ClfL, LfcJaWi, HJfi^Jl 

50 tlElt«*^J:0#«Kifll3l£3lt7-tfaitfc. i<0 
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Wfetf>l&*;*fllB3ft;fc. S^t^cO#tt^tl5 
MS£ (mi m) fci^Ufc. 
[0188] ( JHKW2 ) HJfiffl 1 £*s we , %3KJf<0 

ft*-? fcfNKLfc. 1 2 V 

coSSEmJEE^- EPJD Lfc t Z. h . iHS^HbWBBS ft 

[0189] 

[*1 ] 











C c d/m2) 


(mA/ c m2) 




2 4 2 0 


5 4 


mmm 3 


2 3 4 0 


5 5 




2 4 4 0 


5 4 


mmm 5 


2 3 8 0 


5 4 




2 3 6 0 


5 5 


mmm 7 


2 3 2 0 


5 4 




2 4 8 0 


5 3 


MKM 9 


2 3 9 0 


5 5 


mmm 1 0 


2 3 4 0 


5 4 


^ife^s) 1 1 


2 5 10 


5 5 


mmw 1 2 


2 3 4 0 


5 3 


mmm 1 3 


2 4 2 0 


5 6 


£Jfc0f 1 4 


2 3 4 0 


5 4 


^*S#J 1 & 


2 3 6 0 


5 3 


^Jfc0iJ 1 6 


2 4 4 0 


5 6 


mmm 1 7 


2 3 4 0 


5 6 


mmm 1 & 


2 3 3 0 


5 5 


ttmm 1 


117 0 


8 2 


jtttw 2 


15 5 0 


7 4 



10 



20 



30 



40 



[0 19 0] (HJfiMl 9 ) J¥S2 0 0 nmCOI TOg 
Bjmffi (Bff) ^*tS#5XSU, tftHSHfl, 

x 1 o-*p&fcjSBEut. t-f, iTommmm±i / z, 

4, 4' , 4" -HJX [N- (3"'-^f^7x- 
j&KO. lnm/sect. 5 0 nm<7)JJ£tag#U SS 50 
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10 0 

— jEH£EA*B8JifcL;fc. fcwc, 4, 4' , -b"x 
[N-7x-;l-N- ( 1 " —1-7*f-)V) 7S7) t'7 

Ufa h , 0 . 2 n m/secT 2 0 n mCOJf § £ 

4±H* (SJUfcl 0 0 : 5. 0) U JS-IETLSAfftS 

(8-^y y/7-i) t/ps-^a^, ^«3Sjko. 

2 nm/sect'5 0 nm(OS§CIfL< flrfiiAlfiijIt 

ISO. 2 n m/secT 2 0 0 n miOJpS fc^S* ( * 
fiJtl 0 : 1 ) LTUffit Ls *T«WJW&#*F£ft* 

5VC0[t^lffi&EPSllL^i:i-?), 6 0mA/cm^l 
a&6*aEftfc. »S2620c d/m^WtafetoSfc*** 
SUgSftrti. 

[0191] (Hii2 0-3 6) HMfHl 9fci3U 
(H»J2 0 ) , i*^»fB-30f^l (Hffi 

M2 1 ) , m^^wi^-b- 9<?)it&m (mmm2 

2 ) , Mmttt&m&C - 1 0>ffc-&« (Htt0V2 3 ) , 

M*-fb^ft#^c - 1 7^t^m (mmm2 4 > . ^ 

■ft-^Hfl^D- 1 6<0fl^fer (HJfiflJ2 5 ) , f?»-ft£ 

-2^t (»t^j2 6 ) . m^t^vam^ 

E - 1 5<0-ft^« (*Jfi^lJ2 7 ) , ^J*lb^#^E- 
2 3C0it-&Wl (HJSCT2 8 ) , M^b-^S-f-F- 1 CO 
fli-^Bl ( H»J 2 9), M^-ffc-£Wg# F - 2 2 O-ft 
•^t% (SHIW3 0) , M^t^#^G-3^t:^l 

(mmm3 1 > , ^j^b-^w^-G- 1 9<mt^m (n 
m^J3 2 ) . m^it^m^-u - 9 crMt-^m (mmm3 
3 ) , wmitsmm^H-i 6<rnt-sm (iutW3 
4 ) , i - 1 coit-sm imtm\3 5 ) , 

flK*ffc£W§# I - 1 90-ft^ (^StW3 6 ) 

1 5VOj£?t«J±^EPJDtfci;^^. #~#*§fecO^ 

S) t^L/t. 
[0192] 
[^2] 



( 

10 1 

m2m 





mm 

( c d /m2) 


(mA/cm2) 


^#S0tJ 2 0 


2 6 4 0 


5 4 


Mlfeffl 2 1 


2 6 3 0 


5 6 


2 2 

AJLi "^1 ■*— 1 


2 5 8 0 


5 7 


^IJg^U 2 3 

AFU P^^l *— ' *J 


2 5 3 0 


5 5 


H M M 2 4 

iVLj kJ « ~ 


2 5 2 0 


5 4 


HJ£M 2 5 


2 5 4 0 


5 5 


Hflfeffl 2 6 


2 5 9 0 


5 7 


2 7 


2 4 8 0 


5 7 


2 8 


2 6 2 0 


5 5 


^S&M 2 9 


2 6 2 0 


5 4 


1^ Jfi t&J 3 0 


2 6 10 


5 4 


3 i 


2 5 8 0 


5 6 j 


^ffiftl 3 2 


2 4 9 0 


5 6 


^mm 3 3 


2 5 5 0 


5 4 


^lfi« 3 4 


2 6 4 0 


6 3 


5 


2 4 7 0 


5 5 


»M3 6 


2 4 5 0 


5 6 



[0 19 3] (HJSM3 7 ) i¥S 2 0 0 nmCO I TO® 

HjKffi (rue) £irr&#r7XMt£, fffien. 

X 1 0- 4 Pa^MJ±L^:» I TOaWftJits 

4, 4' -fX (N-7x-^-N- (3" -y-TVk? 
x— ;W b'7i- ;W*^*3aa0. 2nm/se 

cT-7 5 nmtf>JJStejlS*U IEfL?±AffoIJi t Lit. 
<%\>->X\ ^«9±£, t'X (2-^f;l/-8-^7 l J7 7 
-H (4-7i^7x75-h) 7^S-WtM 

^-^•ft#-^A- 1 cnit^i. mtchmmmfrh, m 

0 . 2 n m/secT" 5 0 n mOJP § fcft^* ( M 
Atfcl 0 0 : 2. 0) U H^Si: Lfc. ifcfc, 1 , 3 
-t'X C5' - (4" -tert-^f-Zl^x— AO - 
l' , 3' , 4' -^ty'7V-;t/-2' — < 

^#3&g0. 2 nm/secT-5 0 nmO|? 

^^^AtlBSr, IfMO. 2nm/secf2 0 0 
nm(?)f^:ftif (*Wtl 0 : 1 ) LXffltk U 

-f tc . ^iH#HmT ,12V «DBSE«£E Sr Iffljn L fc i: Z 
54 mA/cB*0>*a&&*aEhjfc. *?ffi2 5 6 0 c d 
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[0194] (SU6M38) mmm37izi3^x. 
mcommzmtx , fx (2-^f/i-8-^yu/7 

SHt^ftA - 1 eo^^Srffiffl-r &ftb 0 (c, h y x 
C- 1 7c0^ftSrfflV^T, 5 0 nm^fJCMf 

(ffluti 00:4. o ) u mmt Ltz\mi&. m 

10 f«L£*««#?£e*-? fc, f2**«HMT, 1 2 
V COWZmMEi S: Epjp L ^ i: .1 <?> „ 5 6 m A/cm 2 Ofg 

us 2 6 s o c A/^mmm^mthm 

[0 19 5] (HJSM3 9) HJiM3 7fc*3^T, Wt 

mcommzmtx. fx ^-y^i—s-^yyy^ 

-H (4-7i-/l/7x77-h) 7/^-Wi:M 
^b-^ftA - 1 60ft^fl|*ffiffl^-4ftb "3 1 s fx ( 2 
-^f;l-8-^7'J77-l) T;l-S — ^A-//-^ 

Jf-y-fx (2-^f;t/-8-^yj77-h) T/i-S 

0nm»J»$t;^# (fflbtl 0 0 : 3. 0 > U H 

, K^#HmT ,12V to K^Eflffi Sr EP Jo L i 
5. 51 mA/c*»<7>*a&i&*atfufc. **S2 5 7 0 c d 

[0 196] (HJg^I4 0 ) i¥§ 2 0 0 nmtO I TO® 
BJ!«ffi (»«) e*-r-i>^'9xSK^. *13M. T-fe 

30 ffi*^"xSfflv»Tf2iltL. §^>(:uv/^/>ft#L 
. iWc , I TO jMBMLhtc . ^ U - N - b"^* >V 

w—jv {-mxvmrt*.! 50000) s mmtism 

^A-ico^m. ?vyy6 C" 3 - (2' -O 
y'^-rvu/i') -7-yxf/i7sy?-?'jy" (js-fe 

^TtfiicT]-) ] , aiy'DCM-l C" 4- (yy7y 

yfi/y) -2-yf;i-6- (4' -y^f^rsy 

7» ] Sr. «l«lllifcl 00:5:3: 2cr)fiJ^T- 
^•T-l.3fiS%o> ; ^nnx^y^ffi§rfflv^T. 
40 7 4 00 nmCOH^S^^t^. 

act, i^iBtiit^ft^xaHRt, 

Sst?^-fcH£Lfc«, ^*»Sr4x 1 0"*PatMJE 
Lfe. ^S«±t, 3- (4' -tert-7'^ 

;l7x-/M -4-7x^/1-5- (4" -7x^17 
x— - 1 , 2 , 4 - HJ TV— )V^MMtSJS.O ■ 2 
nm/sec-C-2 0 nmC9J?£fc^Lfc&, S^t^CO 

±c hux yy^-h) t^s-^a*, 

0 . 2 n m/secT' 3 0 n m«Jf§ L , 

50 tmZ.WMm&O. 2 nm/secT-2 0 0 nmOff$ 



(53) 
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tzzmm (fi*j:bi o : i ) Lxmmt u 
mmmrF. 1 2 v<z>iiswe£ want-*: 7 3m 

A/'cm 2 c0«^ i Sai3t o »|JK1 4 2 0c d/m 2 Ofife 

[0 19 7] (£JWV4 1—48) mmm4 0i,Zii^ 
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ABSTRACTED-PUB-NO: JP 2003157977 A 
BASIC-ABSTRACT : 

NOVELTY - An organic electroluminescent element has a 
layer (s) containing thiophene derivative ( s ) , clamped 
between a pair of electrodes. 

DESCRIPTION - An organic electroluminescent element 
has a layer (s) containing thiophene derivative ( s ) 
having formula (1), clamped between a pair of 
electrodes. FORMULA (1), PAGE 2 

R1-R3 = H, linear branched or cyclic alkyl, 
substituted or unsubstituted aryl or substituted or 
unsubstituted aralkyl; 

Arl and Ar2 = substituted or unsubstituted aryl, and 
Arl and Ar2 may form a nitrogen-containing 
heterocyclic ring; and 

Z 1 and Z2 = H, halogen, linear branched or cyclic 
alkyl, linear branched or cyclic alkoxy, substituted 
or unsubstituted aryl, substituted or unsubstituted 
aralkyl or substituted or unsubstituted amino. 

An INDEPENDENT CLAIM is also included for thiophene 
compound of formula (1) . 
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USE - As panel-type light sources, such as back light. 

ADVANTAGE - The organic electroluminescent element 
provides excellent light-emission brightness . 

DESCRIPTION OF DRAWING (S) - The figure shows outline 
structural drawing of organic electroluminescent 
element . 

positive hole pouring transportation layer (3) 
light -emitting layer ( 4 ) 

electron pouring transportation layer (5) 
EQUIVALENT-ABSTRACTS : 

ORGANIC CHEMISTRY 

Preferred Composition: The layer clamped between the 
electrodes , further comprises a luminescent 
organometallic complex and/or a triaryl amine 
derivative . Preferred Property : The layer clamped 
between the electrodes, is a light-emitting layer (4) 
or a positive hole pouring transportation layer (3), 
Preferred Arrangement : The organic electroluminescent 
element further has a positive hole pouring 
transportation layer ( 3 ) and/ or an electron pouring 
transportation layer (5) . 

CHOSEN-DRAWING : Dwg .1/8 

TITLE-TERMS: ORGANIC ELECTROLUMINESCENT ELEMENT 

LAYER CONTAIN THIOPHENE DERIVATIVE 
CLAMP PAIR ELECTRODE 

DERWENT-CLASS: Ull U14 W05 X26 
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